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第⼀原理⼿法による遷移⾦属酸化物⼈⼯超格⼦の⼤規模計算 Publicly
Project Area Materials Design through Computics: Complex Correlation and Non-equilibrium Dynamics
Project/Area Number 25104714
Research Category Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed research area)
Allocation Type Single-year Grants
Review Section Science and Engineering
Research Institution Kanazawa University
Principal Investigator ⽯井 史之   ⾦沢⼤学, 数物科学系, 准教授 (20432122)
Project Period (FY) 2013-04-01 – 2015-03-31
Project Status Completed (Fiscal Year 2014)
Budget Amount *help ¥2,600,000 (Direct Cost: ¥2,000,000、Indirect Cost: ¥600,000)
Fiscal Year 2014: ¥1,300,000 (Direct Cost: ¥1,000,000、Indirect Cost: ¥300,000) 
Fiscal Year 2013: ¥1,300,000 (Direct Cost: ¥1,000,000、Indirect Cost: ¥300,000)
Keywords 遷移⾦属酸化物ヘテロ界⾯ / スピン軌道相互作⽤ / スピンエレクトロニクス / ラシュバ効果 / 遷移⾦属酸化物 / ⼆次元電⼦ガス / ⼈⼯超格⼦ / 第⼀原理計算 /
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化によるトポロジカル相転移を明らかにした。これらの研究成果は、Molecular Simulation, published online DOI:10.1080/08927022.2014.964476, なら
びにJPS Conf. Proc. 5, 011022 (2015)に論⽂発表をおこなった。
Research Progress Status 26年度が最終年度であるため、記⼊しない。




2015[Journal Article] First-Principles Study of Topological Insulators A2B3(A=Bi and Sb, and B=O, S, Se and Te) 
2015[Journal Article] Thermopower of Doped Quantum Anomalous Hall Insulators: The case of Dirac Hamiltonian 
2014[Journal Article] First-principles study of Exchange Interaction in Ising-type Multiferroic Ca3CoMnO6 
2014[Journal Article] Contribution of Berry Curvature to Thermoelectric Effects 
2014[Journal Article] Spin-Orbit Interaction Effects in the Electronic Structure of B20-type CoSi: First-Principles Density Functional Study 
2014[Journal Article] First-principles study of surface states in topological insulators Bi2Te3 and Bi2Se3 
2014[Journal Article] Magnetism-Driven Electric Polarization of Multiferroic Quasi-One-Dimensional Ca3CoMnO6: First-Principles Study Using Density Functional Theory 
2014[Journal Article] First-Principles Study of Rashba Effect in the (LaAlO3)2/(SrTiO3)2 
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2014[Journal Article] Tunable Rashba effect on strained ZnO: First-principles density-functional study 
2014[Journal Article] First-principles study of carrier-induced ferromagnetism in bilayer and multilayer zigzag graphene nanoribbons 
2015[Presentation] パイロクロア型Ir酸化物における熱電効果の第⼀原理計算 
2015[Presentation] Spin texture of the persistent spin helix on the wurtzite ZnO (10-10) surface: first-principles study 
2015[Presentation] GaN中⽔素不純物の電⼦構造計算 
2015[Presentation] Thermopower of Doped Quantum Anomalous Hall Insulators: Towards First-Principles Evaluation 
2014[Presentation] First-principles study of Rashba effect in artificial superlattice (LaAlO3)n/(SrTiO3)n 
2014[Presentation] Surface states of Bi (001) multi-layer nano film: spin distribution in the real space and momentum space 
2014[Presentation] First-principles study of strain-induced topological phase transitions in bismuth chalcogenides 
2014[Presentation] Spin-orbit coupling on wurtzite ZnO (1010) surface: first-principles density functional study 
2014[Presentation] Ferroelectric tuning of spin-orbit field in ATiO3(A=Sr,Ba, and Pb) 
2014[Presentation] 酸化物半導体におけるラシュバ効果と永久スピン旋回状態の理論設計 
2014[Presentation] Rashba effect on clean and hydrogenated ZnO (10-10) non-polar surface: First-principles study 
2014[Presentation] トポロジカル界⾯における熱電能の第⼀原理計算 
2014[Presentation] 第⼀原理計算によるA2B3型化合物トポロジカル絶縁体の探索 
2014[Presentation] ⼈⼯超格⼦(LaAlO3)n/(ATiO3)n (A=Sr, Pb, Ba)における電気分極と電⼦状態の基板依存性の第⼀原理計算 
2014[Presentation] ⾦属基板上グラフェンの電⼦状態計算 
2014[Presentation] パイロクロア型Ir酸化物とRh酸化物の第⼀原理計算︓⾦属絶縁体転移、磁性とトポロジー 
2014[Presentation] Spin–Orbit Effects in Ferroelectric Oxides: Towards Oxide Spintronics 
2014[Presentation] Thermopower at the Interfaces, -An Anomalous Contribution from First-Principles- 
2014[Presentation] First-principles study of topological insulator A2B3 (A=Bi, Sb, B=O,S, Se, Te) 
2014[Presentation] First-Principles study on pyrochlore iridates and rhodates: metal-insulator transition, magnetism, and topology 
2014[Presentation] 遷移⾦属酸化物のスピン制御 






2013[Presentation] Spin-Orbit Interaction Effects in the Electronic Structure of B20-type CoSi: First-Principles Density Functional Study 
2013[Presentation] Contribution of Berry Curvature to Thermoelectric Effects 
2013[Presentation] First-principles study of Exchange Interaction in Ising-type Multiferroic Ca3CoMnO6 
2013[Presentation] Seebeck効果において磁性不純物がも たらす異常項の寄与 
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2013[Presentation] ⼈⼯超格⼦(LaMnO3)m/(SrTiO3)nの第⼀原理計算 
2013[Presentation] First-Principles Calculation of Surface State in Topological Insulators Bi2Te3 and Related Materials: Film Thickness Dependence 
2013[Presentation] First-Principles Study of Artificial Superlattice (LaMnO3)n/(SrTiO3)m 
2013[Presentation] First-Principles Study of Organic Molecular Antiferroelectric Squaric Acid 
2013[Presentation] First-principles electronic structure calculations of the wurtzite ZnO slab 
2013[Presentation] Ab initio study of electric polarization and spin textures in ATiO3 (A=Pb, Ba) with structural phase transition 
2013[Presentation] スピン軌道相互作⽤が熱電能にもたらす効果 




[Remarks] 研究成果報告 科研費 25104714 
[Remarks] ⾦沢⼤学計算物性・物性理論研究室 ⽯井グループ 
